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s greatly but is usually three o
5ufvntuve ¢T the hollow stem or streaw

rularly spaced parititions or septa between the
Lo even though portions of it may be

also peculiar in that the staminat te flowers

o o

fiowers.
four feet
is peculiar in
stem nodes, thus
injured. [The flow
have six stamens

The seeds germinate on and the roots grow in lake botto 7
ig 1little or no dissolved oxygen. This causes oxygen relationships of ghis
plant to be Of special initerest.

Growth @f t 15 bie plants is depsndent upon oxygen received
through the i be i H i suech plants have special
a1V=cor~uvu¢Ag tis } in Lem ) eaves, That roots of
aguatic plants receive pxygen can be demong rated by Jcser*1ng oxidized iron
next to the scﬁ‘ ' ad from mucky botioms. The extent and effec=~

1h ri in

n Jlld rice is unknown but mey well be a
vhich the plant can grow,

tiveness of I
factor that

also of interest. Wild rice usually

g of lakes where there is considerable
open stretch of e aetven in spring. These situabions bring

ocxygenated water ontact with the seed. It is known that planting succeeds

best in small lakss alt places vhere there is inflowing water and that in large

stands - there is usually no rice beyond a depth of four feet {probably below the
effect of wave sotion). Howsver, rice often appears in deep water aress 1f the
water level is lowsered,

Oxygen
grows either

£5
8
H
H D

o]

Several years ago we tested experimentally the effects of different dis-
solved oxygen councentrations on the germination of wild rice sesdsl/ t was
found that at coniinuous concentrations of 0.4 parts per million of dissolved

“oxyger., sesd germination was highest (db@ui 50 pernﬁﬁt) but that after ger=
mination there was no appreciable growth or chlorophyll formation at this oxygen
level, There was some growth at 1.7 p.p.m. and normal growbth above 3.0 poPelo
It appears, therefors, that low oxygen levels aid in breaking the dormancy of
the seed but after germination at least moderate amounits of oxygen in the water
sre needed for further growth. This situatleon might be expected for in Winter
the shallow water of rige lakes, or at least the laysr of water next toc th
soil, is usually devoid of dissolved oxygen. In spring the watler is aerated
by wave action or flow of water.

of th
avorabl

e experiment about 25 percent of the rice seeds
e oxygen levels, This result is similiar to an
d over winter in =z spring and to that found by
in planting his paddy at Washkish.

e!’

Under the conditions
germinated and grew at f: 1
earlier test made of seed store
Mr. Algot Johnson for seed used
Observations made on wild stands suggest that soms of the seed does not

germimate the £3 rst Jeax and may lay on or in the bottom mud for at least

v if water levels are high. Delayed germination of sseds
iy upland wesds==has long been kunown,

Rels not found in waters high in alkall or sulfate
a.g8tands in weaters in which the concentration of
sarzs per miliion, Waters with concentrations greater
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nage outlets and sireams flowing from lake
LY SX0eSS ; X sars of heavy snowfall
resul -3 luctuate consider=

] cattails, reeds,
> with Wiiu rics and which can eveniually

ls ¢ can grow with=
2ts back plant suc=
==3, situation

rsuch wat level fuctuat
Favorabl

Lvyation o

(D [} E“‘"

1d rice stands =ars ?nawn to have existed nsarly as
i ords for the state——some for more than 300

s nobed = erop often falled
in 4if imeg for Indisns who
Wec ent his of ssav

aral Minnesota
a shand can b ;xpght,é to produce one
4 F1rps e riods Statewlds

to ever a

tion of wild rice should
in wild rice lakes and

/ ‘»r level control structures
e rangs {4 to B feet) of water level
eliminated cocasionally by holding the
ﬁanncl below such dams must sften be
enlarged so that 7 off excess water when this is not
wanted. The best 0 r@dactlcn years is to hold the water level
in spring so that as mueh of e water should be dropped slowly ==about 8ix
inches==throughout the summsr, Rapid fluetuations in water level should be
gvoided in early summer when thé m®¢df“1@@:1>zzldb@ floating-leaf stags. A%

Management of nai
take intoc account bo
meet the reguirements
Tor wild rice shands
control so tha persnni
water high for a

:{1mm [ “Cill

that time a rapid riss of 6 inches to 1 foot, especially if combined with storms

and heavy wave action, can cause the plants to pull and drift ashore and the
crop to fail.

Installatiop of 8 dam alone on a wild riee stand %o try to mainiain
of no avail and may even injure the lake for wild
apgwnﬂd on seversl Minnesota lakes in the 1930's
ed by work relief agenciss before we had our
to the regulrsments of this wild arop.

ng
" rice pdeucwlone This
when dems were constru
present understanding =

b wbion of wild rice antedates
ted to fiuctuating water
levels and chemical reguiremsnis of the p;anue We have not, however, answered

It has been pointed out that natural d
men and that its occurrence and abundance %

}J gJa

@

the question "How did wild rice get to places where it now grows? ‘long streams

the seeds and whole planis, if torn 1oosv9 can be washed down stream, but iso-=
lated lakes and headwater areas must have been seeded in some other way. Some
p1&ﬂﬁiﬁ§5ﬁﬁ@bﬁuna@UFtedlvvw@eamyEndians; The Chippewas have folk tales about

liseovered how tasty wild rice was in soup and planted
all the laxas he knP“ The most likely natural method of seeding isclated
stands appears to be transportation by ducks. It is postulated that such plan-
ting ocours, not by tha pasgage of seads througb the digestive tract, as with
many hard-=seeded at > plants, but by the grain bsing carried in ths crop.
Ducks will gorge th ve the seed anﬁ these remain unharmed in the crep
for some hours. were killed by a mink, falcon or turile on
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TEmove,
arn exper:

_ ethods reguirsd by Minnesota law,
the harvest of wi ead 100 pounds of non=procsssed | ocom=
monly called Yg cunds of processed rice., Soms regent

information o
k=

e

ard ﬂﬁgr vrices,
1600=acre area i
Dot

by b
e

L}

ad rice from 2.5

M B
n o QW
m o

o)

n

0

[
jol)

§

@emt years has, as determined £
illion pounds {"green") and this

The rice harvssted from wild stands re
crop, even if the st

16 ’ L0
ands ars harvested several tim6807 &hla prgﬁgrfi@n,has been
variously estimated alt bebween 5 and 2% pexc%n$;194M¢/

in an experimental 40-acre paddy at Washkish, Mr, Aigmu Johnso r“séj{use of a
mechanicsl hervester combined with hand Indian harvesting took 370 pounds (green)
rice per acre (150 paandb ﬂruCrSSEd) and this, he estimated represented only aboul
one=third of the toial crop. IHogosin 10/ by expanding yisld data from rize grown
axp@rlmen*a¢¢y in : ailoulsl i £ 22 to 129 pounds per acre
processed) for um and 5 ertilized soil, He found the
yield was related ant £ highest re u;ﬁb from seed
planted wers 14-=f0ld on soil planted at the rate of 160,000 zrains per
acre and 5=Ffold from ferti planted at the rate of 1,800, OOO graing per acre

8 %
Since there are 5,000 ;, ~.' 3 \:ains per pound of seed {Washkish data of Mr. J«hnm
sonj these repr f s Trom. . 20 to 200 pounds per sore. Thers
of non-processed wild rice,

- grain and the hulls and

two planting rates can be

i
i
h
m
5
o

Y
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of Agrienltur
er bushel with sn

summerys (1) hand harvesting takes only a small part of th
tands and usually this harvest amounts to 40 pounds or les:

4 res (2\ under intensive management and careful harvesting a yie.
pounds per acre is possible from wild strains, With a non=shatiering stfa¢n¢
Tertilization and intensive harvestlnb a yield of 500 pounds per acre gould be
roduced if all the grain were harvested, B“ooi ives a more cptlmﬂstle 28=
i 1500 %o 1800 pounds per acrse; and {3
x5 g prebably arcund one bushel

re and for greatest overall yisld, on

=3

L&

i
&

bt
=
fav]
ot

-

ertilized sgoil, about 5

!'CS H,) o 'Z‘;
oy
feiire}
B
[
el R I
W e (Y
&
u
g b b

bushel

ce industry

Wild rice remained principslly an Indian food of not much commercial impors
ta : fter 1900. However, in the early days some was bought by fur ftrading
companies to augment the food supply at their posts. For example, in the early

==y

1800's the Woftkwest Fur Company bought 1200 o 1500 bushels a yesr in the Hainy
Lake "“ea—m/’ In later years some was purchased or}traded to local white resi-
dents and togg ng camps@ According to L. A. Rcbsmanssgfa ploneer newspaper pub-

lisher at the first commercial dealer in wild rice in HMinnesois was
Frank Vanﬂe Who bad a stc*e near Sguaw Lake in Itasea County. He bought green
rice from the Indians 2t a cent or a g¢ent-and-ons-half a pound, and finished rice

i
%
B
-
Eﬂ
s Y3
=,
o

b

=3

for 5 cents a pound. This he sold "almest wniformly" for 10 cents a pound. He
also developed the first mechanical processing egquipment. He sold 5 or 6 tous

& year. Mr. Rossman gives wo exact dates but this was prior to World War I, pro-
bably arcund 1900=1%910. During Worid War I the price of finished rice rose to

30 or 40 cents a pound. and others went into the business. Some constructed
harvesting mechines, boats with reels like that of a grain binder, to knock ths
grains into the boat. Photographs of machines of this type used in Manitoba
more recently are shown in Siesve's paperajb

%9 the use of such mechanical "pickers! on public waters was outlawed
2 and in that year the Conservation Department put the wild rice law
t and supervised the harvest. There was difficulty in organizing the
nd in 1940--a year of a bumper crope--the first survey of the stands was
made by the writer and the harvest better organized. Green rice then sold for
5 to 6 cents a nound and finished rice for about 15 cents. In years of ordinary
erops; however . in the 1940's the rice ususlly sold on the stands for 8 to 15
cents a pound. "viocessed rice vhoiesaied at 30-40 cents and revailed at 50-60 cent

“emamd for ulinary novelly and gourmet o d has increasead

greatly since ther : pu ly due to activities of the processors who earl1>
org n12~d a Wild Rirce erunﬂ 16 Assocliation, Processing methods have been improv

red
and the product made more attraciive to the customer, In recent years wild rice has
commonly retailed from $4.00 to 5 .00 a pound. The retail price hit a peak of
avout $8.00 a pound in some places in 1966, following thres years of mediocre crops.
In recent years prices paid 1o harvesters con the stands ususily been in the
range of 35 to 75 cents a pound, but in 1967 scared 1 i 75

";-Lg,OU Ond {D“..,‘,!,V

o8

t-4




Between 1930 and 1953 the mmber of lic
to 2514, In 1960 there were 10,486 licensed
and 285 licensed buyers, In 1Pé7 there were
in 1968, 16,443,

ensed harvesters ranged from 292

Page 8 of 10

wild risze harvesters in Minnesota

750 Licensed harvesters and
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Hickerson, Harold
1967, Iend fenure of the Rainy Lake
19th Century. Smithsonion In

Chiyppewa at the beginning of the
> st., Cont. %o Anthrepology. Vol. 2,
Noo 4, 61 pp. (Indian use and concepiions of propsriy rights,)

19C0, The wild rice gadLere s of the upper lakes, 19%h Ann, Rept
Bur, Ethnol, for 1897-98, Washington: GPO, Pt. 2, 1013%=11
i - _0 o ¢ hY
{Indians and wild ric :

So

-

€

4., Johnson, Algot F.
o - g P . o - I N
1962, Cultivating wild rice, 2 pp. mimeo, Dec. 28, (Bxperiences at
Washkish, ) :

5 © Kaﬁimang J ° K‘VO
1938, Wild rice. Nalture Notes, Minneapolis Publie ILibrary, Vol. 1
No. 83 ppe 7-10. {(Wild vice in Miznmesota in the 1930%s; fol

6., Moyle, John B,
19440 Witd wice in :
177=184. Ju L
teristics of plam

Jour, Wildl, Mgt., Vol. 8, Noo. 3 ppo
Sammarv of investigative work including charac—
nt and grain.,) Bibliograohy.

1956, Wild rice==pionesr food and modern de71caﬂyo Minn. Cons. Voluntesr,
Vols 19, Noo 109, ppe 1l=14, Jan,-Feb, {(Summary of Minnssota
data to 1956, ) : :

r

|

g 7. Moyie, Jehn B,
|

&, Moyle, John B. and Paul Krueger

1964, Wild rice in Minnesota., WMinn, Cons. Volunteer, Vol., Z7,
Woo 158, pp. 30-37. Nove=Dec, (Summery through 1963%; =z mimeo-
graphed edition of this includes a listing of the principal stands, )

8a, Oeglke, E., A, and W. &, Brun
1969, Paddy production of wild rice., Univ. Minn, Ag, BExt. Serve
Fact Sheet Agronomy Noo. 20, 2 pp.

9, Rogosin, Alfred '
1954, An ecological history of wild riee., Univ. of Minn,, Depit. of
Botany, 29 pp. mimeon, (Summary of ecological aspecis, good
bibliography. )

gosin, Alfred

1958, Wild rice growith and production in relation to walter level,
seading, dsnsity and fertlilizer appliecation in norithern Minnesoia.
A progress %@nevta Urndwv, of Minn., Dept, of Botany, 8 pp. mimec.
(D& ba on experimenial yie ds@)
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Steeves, Taylior A, .
1952, Wild rice=-=Indian and a modern delicaasy. BEconomic Botany

£
=142, April-June (Good summery and

swanplisnds duction

e 0
33, Noo L, ppe 77=80, Feb,

ioe vroducticn from new we+?and30 Trans. 25th Norih
Tildli., Confe, pp. 144-133. {Use of waste swamplands

Svarre, Carl W
196G, The

effzets of various oxygen levals on germination and early
eIt £ wmld ricse, Minn, Dept. Cons., Div. Game and
Figh, Game Inv, Rep. Noo., 3, 11 pp. mimso,

TmmagE&%wd
1951, Wild riece, Scientific M@nthlyg Vols 73, No. 6, ppe 369=375.
De@o {General, mostly historical.)






